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Introduction
Water shortages and polluted water have become routine
for millions of Venezuelans in the last two decades due to
a failing economy and infrastructure mismanagement.
According to the World Health Organization, arsenic (As)
is a worldwide pollutant.
It is widespread through both natural and anthropogenic

activities.
An estimated 4.5 million individuals in Latin America are
chronically exposed to high levels of arsenic (50 µg/L 2000µg/L).

Results

The aim is to evaluate the feasibility of using sustainable
biochar to remove arsenic from water.
Objectives:

To conduct isotherm batch experiments on the adsorption
of arsenic onto the various biochars.
To develop an efficient, eco-friendly adsorbent for arsenic
groundwater remediation with readily available biowaste.

Arsenic through drinking water can lead short term and
long-term adverse health effects.
Reutilization of wastewater through biochar technology
could be a way to help developing countries access
potable water.

Conclusion & Future Work

The resulting biochar was crushed to 44-104 µm particle
size, ethanol rinsed and dried before use for batch
adsorption experiments.
Pre-weighed the biochar (30 mg) and transferred it into a
60 mL reaction vial.
Prepared arsenic stock solution and phosphate buffer at
2000 ppb and 1 mM respectively.
Filled vial and placed in the incubator/shaker at 20 Cl 300
rpm.
Filtered the sample from the reaction vial into a 60 mL vial
using a syringe and syringe filter to remove the biochar
particles.
Usect arsenic test kit to approximate arsenic adsorption
analysis.

Bio char Characterization:

The SEM images of all the biochar concluded that higher
temperature biochars have a porous surface morphology
compared to the lower temperature biochars.
Based on the contact angle data of the walnut and pecan
biochar, it can be observed that the hydrophilicity of the
biochars increases as pyrolysis temperature increases.
Contact angles for the sugarcane biochar are yet to be
measured.
From the FTIR spectra, it can be observed that the higher
temperatures biochars are more hydrophilic than the lower
temperature biochars.
BET analysis was performed for sugarcane biochar to
evaluate the surface area, pore size, pore volume and pore
size distribution of the biochars.

Methodology

Scientific research has shown that biochar has
tremendous benefits in adsorbing and sequestering
biological and chemical pollutants.
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Future work will be to characterize and compare the BET
surface area values for walnut and pecan biochars.
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Future work would also include to duplicate the
experiments for Arsenic adsorption using an Inductively
coupled plasma mass spectrometry (ICP-MS) instrument to
get a more accurate reading of the adsorption capacity of
each biochar.

Fig 2.- Graphical representation ofbiochar production by pyrolysis.
Fig 4.- SEM images showing biochar surface morphology of (a)
walnut, (b) pecan, (c) sugarcane, and (d) sugarcane biochar.
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Fig 1.- Drawing of natural groundwater arsenic contamination

Key Terms
Pyrolysis Process: is the thermal decomposition of materials at
elevated temperatures in an inert atmosphere.
Biochar: refers to converting a biomass under low oxygen and
high temperature conditions into a porous, carbon-rich solid.
Sugarcane bagasse: dry pulpy fibrous material that remains
after crushing sugarcane.
Fourier- transform infrared spectroscopy: is a technique used
to obtain an infrared spectrum of adsorption or emission of a
solid, liquid or gas.
Scanning electron microscope: is a type of electron
microscope that produces images of a sample by scanning the
surface with a focused beam of electrons.
Brunauer-Emmett-Tellertheory: aims to explain the physical
adsorption of gas molecules on a solid surface and
measurement of the specific surface area of a material.

Fig 3.- (a) walnut shells, (b) pecan shells, and (c) sugarcane bagasse.
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Atmospheric
conditions

Duration
(min)

Walnut shell

700

800

900

Argon

480

Peanut shell

500

600

700

Argon

480

SugarcaneBaga sse

400

500

700

Argon

480

momarkers, dsk assessments and related health effects.

1000
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Table 1.- Biochar synthesis conditions considered for the preliminary
experiments on Arsenic removal from the aqueous phase.
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Fig 5.- FTIR spectra for sugarcane biochar at different temperatures.
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Six peaks can be identified at llOO, 1400, 1600, 2850, 3000,
and 3500 cm- 1 . These peaks have been recognized as C-O
(ester) stretch, -C-H (alkane) bend, C=C (cyclic-alkene)
stretch, -C-H (alkane) stretch, =C-H (cyclic-alkene) stretch,
and O-H (water) peak, respectively.
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Table 2.- Average contact angles ( (n=3) ofbiochar samples to
determine hydrophilicity.
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Fig 4.- Biochar preparation steps

• Hydrophilicity: having a strong affinity for water.

